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Mpeancnoeue

1 PASPABOTAH AkumoHepHbiM obLecTBOM «POCCUACKMIA HAy4YHO-UCCNEeAOBaTENbCKUA  WHCTUTYT
«3nektpoHcTaHgapT» (AO «PHWUW «3nekTpoHcTaHaapT»)

2 BHECEH TexHuyeckum KomuTeToM No ctaHaapTusaumm TK 303 «3nekTpoHHaa KoMNoHeHTHasa basa,
MaTepuansl U obopygoBaHue»

3 YTBEPX/EH W BBEJEH B IENCTBWE lMpukasom ®egepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 1 oktabpa 2024 r. Ne 1329-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayuny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

NA3EPLI TA30BbIE

MeTop U3MepeHnA CNeKTpanbHOro coctaea Uany4eHus

Gas lasers. Method of measuring the spectral composition of radiation

OaTta eBegeHna — 2025—03—01

1 O6nacTtb NnpUMeHeHuUA

HacTtoauwmn CTaHOapT pacrnpoCTpaHAeTCA Ha ra3oBble asepbl (,:J,anee = nasepbl) 1 yCTaHaBIliMBaeT
MEeTObl U3AMEPEHWNA CNEeKTpalibHONo CoCTaBa U3ny4YeHunAa:

- MeTod MaMepeHWnA ANWH BOJTH U3ny4YeHnAa MHOMo4YacTOTHbBIX U HeCTa6MJ’II/I3MpOBE‘IHHbIX OOHOYaCTOTHbIX
ra3oBbIX NNa3epos;

- MeTod onpegeneHnsa OOHOMOOOBOIO peXumMa reHepaunn,

- MeTOo[ onpefeneHunda KonndecTea 4acToT U3ny4eHnd B OQHOMOLOBOM pexuMe reHepaunin.

2 HopmaTuBHbIe CCbINKU

B HacToslwemM cTaHgapTe MCnonb30BaHbl HOPMAaTUBHbBIE CChINMKW Ha CNeaylLlMe cTaHgapThl:

MOCT 12.1.004 Cuctema ctaHgapToB be3onacHocTu Tpyna. [NoxapHas 6e3zonacHocTk. Obwme Tpebo-
BaHWUsA

FOCT 12.1.040 Cuctema ctangaptoB besonacHocTu Tpyaa. llazepHas 6e3onacHocTb. Obuwmne nonoxe-
HUA

MOCT 12.2.003 Cuctema ctaHgapTtoB besonacHoctu Tpyaa. ObopygoBaHue npovsBoacTeeHHoe. O6-
Wwue TpeboBaHna Be3onacHoOCTU

FOCT 12.3.019 Cwucrema ctaHgapTtoB Be3onacHocTu Tpyaa. McnblTaHusa u M3aMepeHus aNekTpuyeckme.
Obwwne TpeboBaHua GezonacHOCTH

FOCT 12.4.026 Cuctema ctaHgaptoB 6esonacHoctv Tpyaa. LiBeTa curHanbHbie, 3Haku Be3onacHocTu
M pasMeTKa curHanoHas. HasHauyeHue 1 npasuna npumeHenms. Obuwue TexHudeckue TpeboBaHUa U XxapakTe-
pucTukKM. Metoabl UCTLITAHWUIA

FOCT 15093 Jlasepkl u ycTpoWCTBa YNpaBneHus na3epHbiM uanydeHnem. TepMuHbl U onpegenenuns

FOCT 24453 WM3mepeHus napameTpoB W XapaKTepUCTUK NasepHOro uanyyYeHus. TepMuHbl, onpegene-
HKUS 1 ByKBEeHHble 0603Ha4YeHUs BENUYNH

FOCT P 8.568 lNocypapcTBeHHas cucTema obecnevyeHus eqUHCTBA M3MEPEHUA. ATTecTauusa ucnbita-
TensHoro obopynoeaHus. OCHOBHbIE MOMOXEHWs

MpumedaHue — [pKW NONb30BaHWM HACTOSALLMM CTaHOAPTOM LenecoobpasHo NpoBepUTL OeNCTBUE CCbINoM-
HbIX CTaHO4APTOB B MHCOPMaLMOHHOW cucTeme oBLwero nonb3oBaHna — Ha odrumansHom cainTe GegepansHOro areHT-
CTBA MO TEXHWYECKOMY PEeryriMpoBaHUI0 U METPONOTAM B CETU MIHTEPHET MUK NO eXerogHoMy MH(POPMALMOHHOMY yKasa-
Teno «HaunoHanbHbIe CTaHOAPTLI», KOTOPLIA ONYBIUKOBAH MO COCTOAHWUIO Ha 1 SHBaps TEKYLLEro roga, v no BbiNyckam
eXeMecsA4HOro MHoPMaLIMOHHOIO yKazaTensa «HauuoHanbHble cTaHaapTel» 3a TeKYLIWIA rof. Ecnn saMeHeH CCbINoYHBbIiA
CTaHZdapT, Ha KOTOpbIA AaHa HeaaTWPOBaHHAA CCbIMKa, TO PEKOMEHOYETCA WUCMONb30BaTh AEWCTBYIOLLYI0 BEPCUID 3TOTO
cTaHgapTa ¢ y4eTOM BCEX BHECEHHBIX B [AHHYI0 BEPCUIO M3MeHEeHWU. Ecnu 3aMeHeH CCbINOYHbIA CTAaHOAapT, Ha KOTOpbIN
[JaHa 0aTWPOBaHHAsA CChINKA, TO PEKOMEHAYETCA UCMONb30BATL BEPCUIO 9TOMO CTaHAAPTA C YKA3aHHbIM BbILE FOO0M yT-
BepXOeHUst (NpuHATUA). Ecnun nocne yTBep:KOeHWs HACTOSILLEro CTaHAapTa B CCbINOYHbIM CTaHOapT, Ha KOTOpbIA AaHa
[OaTMPOBAaHHAas CChINKa, BHECEHO M3MeHeHWe, 3aTparMearllee NonoXeHue, Ha KOTOpOe fJaHa CChiNKa, TO 3TO NONOXeHne
pekoMeHayeTca NpUMeHATs Be3 yyeTa JaHHOro M3MeHeHUa. ECni CCbiMoYHbIN cTaHaAapT oTMeHeH 6e3 3ameHsl, TO Nono-
KEHUWe, B KOTOPOM [aHa CChINIKa Ha Hero, PeKoMeHOYeTcA NPUMEHATL B YACTU, HE 3aTparvBatoLLeil Ty CChINKY.

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacTosiwem cTangapTte npuMeHeHbl TepMuHbl no FOCT 15093, TOCT 24453, a Takke cnenyroLmi
TEPMWH C COOTBETCTBYHOLL MM OMpefeneHnem:

3.1 pucneprupylouee ycTtporcTro: NMpuama nnu andpakumoHHasa pelletka, obecneymearollmne ouc-
rnepcuio ceeTa.

4 O6wume TpeboBaHUA NpU NpoBeAeHUN U3MEPEHNN

4.1 TpeboBaHWA K yCNOBMAM NpoBeAeHUA U3MEPEHUN

4.1.1 M3mepeHns NpoBOAAT NPW HOPManbHbIX KIMMaTUYECKMX YCIOBUSX, ecnn apyriue TpeboBaHusa He
YCTaHOBMEHbl B CTAaHOApTax U TEXHWYECKUX ycroBusx (TY) Ha nasep KOHKPeTHOro Tuna:

- TemnepaTtypa Bo3gyxa — o1 15 °C go 35 °C;

- OTHOCWTenbHas BnaxHoOCTb Bo3ayxa — oT 45 % go 80 %;

- atmocdepHoe gasneHve — ot 86 go 106 kla (o1 645 go 795 mm pr.cT).

Mpu Temnepatype Bbiwe 30 °C oTHOCUTENbHAA BNAXHOCTL BO3AyXa AOMKHA ObiTe He Gonee 70 %.

4.1.2 MapaMeTpbl HaKkavykk nasepa npu M3MepeHun OOIMKHbBI COOTBETCTBOBaThL YKa3aHHbLIM B cTaHgap-
Tax u TY Ha nasepbl KOHKPETHLIX TUMOB.

4.2 TpeboBaHuAa kK oGopygoBaHuIO

4.2.1 MpuMmeHaeMble CpeacTBa M3MEPEeHWIA AOMKHbI ObiTh NOBEPEHbl UMK OTKanUMbpoBaHbl B COOTBET-
CTBMWM C HOPMaTMBHbIMW AOKYMEHTaMW, yCTaHaBNMBAKLWKUMKU NOPSL0K M MEeToAdbl MOBEPKU UMM KanuOpoBKM
KOHKPETHbIX CPEeaCTB U3MEPEHUA.

WcnbiTaTensHoe obopyaoBaHue OMKHO BbiTe atTecToBaHo B cooTBeTcTBMM ¢ TOCT P 8.568. [lnanasoH
N3MEPEHWI, TUMbI M TOYHOCTL CPEACTB U3MEPEHMIA, a TaKkKe XapakTepucTUKK UCMbITaTeNbHOro 00opyaoBaHNS
W COCTaB BCMOMOraTenkbHLIX YCTPONCTB yCTAaHABNUBAKT B TY.

4.2.2 Wccnenyemslin nasep 1 Bce arieMeHTbl UBMepUTerNbHOW YCTaHOBKW, Ha KOTOpOe AOMKHO nonajath
nasepHoe uanyyeHue, Npyu M3MepeH AOMKHBI ObITh XECTKO 3aKpenreHbl Ha NPOYHOM OCHOBAaHWUK, MpU He-
06X0QMMOCTU aMOPTUINPYEMOM, AN UCKIMHOYEHUS BNUAHUA BUBpALNA HA pe3ynkTaThl UAMEPEHUS.

4.2.3 CteneHb W XapakTep WCKaXXEHUSA NasepHoro W3ny4eHus, BHOCMMOrO CpeacTBOM WM3MEPEeHWUH,
OOIDKHBI BbITE YYTEHBI MPU pacyeTe NOrpeLuHoOCTU U3MepeHUs.

4.2.4 CucTeMbl NUTaHWA, OXNaXOeHUA, yNpaBneHua uanyJyaTens npu uaMepeHuy napamMeTpoB Uanyda-
Tens 4oMmKHbl obecnevmnBaTth pexxum paboTkl, ykasdaHHbIA B TY Ha KOHKPETHLIN TUM ManydaTtens.

4.3 TpeboBaHMA BGe3onacHOCTU

4.3.1 Mpwy BLINONHEHUN N3MepeHUH 0bopydoBaHWEe OOMKHO COOTBETCTBOBaTL 06GWMM TpeboBaHUAM
BesonacHocTh B cooTtBeTcTBuKM ¢ TOCT 12.2.003.

4.3.2 Mpwn BbINOMHEHUUW ANEKTPUYECKUX M3MEDPEHWIA AOMKHLI ObITh cobrioaeHkl 0bLme TpeboBaHusa bes-
onacHocTu B cooTeeTcTeuKM ¢ TOCT 12.3.019.

4.3.3 lMpw BbINONHEHWUW U3MEPEHUIA NPON3BOACTBEHHbIE MOMELLEHWS OOMKHbI COOTBETCTBOBAaTL OOLLMNM
TpeboBaHuaM noxapHoi 6ezonacHocTu B cooTBeTcTBMM ¢ TOCT 12.1.004.

4.3.4 Ha kopnyce nasepa gomkeH OblTb HaHeceH 3HaKk « OCTOPOXKHO, NasepHoe Nany4veHue» C NosCHs-
towen Hagnuebo no NOCT 12.4.026, a Takke CBEAEHWS O CTEMEHM ONACHOCTW FEHEPUPYEMOroO U3MNYYeHUs C
yKasaHuem knacca nasepa no MOCT 12.1.040.

4.3.5 BbinmonHeHWe W3MepeHW OOmKeH NpPOoBOAUTE OBYYEeHHbI NepcoHarn, WMewLWUiA BbiCliee WK
cpefHee cneumanbHoe TexHUYeckoe obpa3oBaHue, NPoLIEeLINA UHCTPYKTaXK No TeXHUKe 6e3onacHoCTy.

5 MeTop namepeHWs ONWH BOMH U3NYy4YeHUs U KONTMYecTBa OQHOBPEMEHHO
reHepupyeMbIX NTMHUNA

5.1 MpuHuKN namepeHus

MpUHUMN U3MEPEHUS KONUYEeCTBa OAHOBPEMEHHO reHepupyembIX MUHUA U ONWH BOSMH 3aKMo4yaeTcs B
NPOCTPAHCTBEHHOM pasfefieHun CnekTpanbHbIX NMUHUIA U3MYYEeHUA C NOMOLLLI0 OAUCNEeprupyroLlero ycTpon-
CTBa, UHOWKALMMN OTOENbHbIX CNEKTParbHbIX NMTMHUA U UBMEPEHUS UX HOMUHAMNbLHBIX 3HAYEHUN.

2
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5.2 OBopyanoBaHue

5.2.1 CTpyKTypHas cxema yCTaHOBKW AN M3MEPEHWA AMNWHbI BOMHbI M3MYYEHUS W KOMMYECTBa OOHO-
BPEMEHHO reHepupyeMbIX NMUHWI NpUBeOeHa Ha pUcyHKe 1.

1 — nasep (nasep c Konnumaropom), 2 — ocnabutens; 3 — AncneprupyoLlee ycTpoucTeo; 4 — npeobpasosaTens; 5 — MHAMKaTOP;
6 — cnekTpancHbIrA Npubop

PucyHok 1 — CTpyKTypHasi cxema YCTaHOBKW AN U3MEPEHWUIA ANWHBI BOMHbI U3MYYEHWUS U KONMWYECTBa OAHOBPEMEHHO
reHepvpyeMbIix NMUHWUA

MpumeyaHue — Jlazep € KONMNMUMaTOPOM MPUMEHSIOT ANS paclUMPeHWst OuaMeTpa MasepHoro ny4ka
o 20—30 mm.

5.2.2 OcnabwuTtens npegHaszHayeH AN YMEHbLUIEHWS MOLLHOCTU Na3epHOro UanyyeHus, nagaroLllero Ha
Aucneprupyroliee yCTPONCTBO, M3MePUTENLHLIA Npeobpa3oBaTtent UM NpUeEMHYH NoLWaaKy cnekTpansHoro
npubopa. Ocnabutens BbIBUPaOT UCxoaa U3 auanasoHa 3Ha4eHWin MOLHOCTY U ANWHbBI BOMHbI M3MEPSAEMOro
nasepHoro UanydeHus.

OcnabuTtens NPUMEHSIIOT, ECNU MOLLHOCTE NA3ePHOro U3nyyYeHus npeBbIlLaeT BENUYUHY, YKa3aHHYH B
HopmaTuBHOW gokyMmeHTaumu (HI) Ha gucneprupytollee yCcTpoONCTBO, NpeobpasoBartent Uy crekTparnbHbIi
npuoop.

5.2.3 [Oucneprupylowee yCTPOMCTBO NpegHa3HayeHo AN NPOCTPaHCTBEHHOrO pasfeneHns cnekTpans-
HbIX NIMHWIA Na3epHOro U3ny4eHuns.

Mpenen pazpelleHusa OBYX NWHWIA, perucTpupyeMblX pasdentHo, JomkeH ObiTb He Gonee 25 HM unu
obpaTHaa nuHenHas OWCNepcUs OUCMEeprupyroLllero yCcTponcTBa AN cnekTpansHbix obnacten ot 200 go
1000 HmM 1 oT 1000 go 11 000 HM gomkHa BbiTb COOTBETCTBEHHO He Bonee 2,0 HM/MM 1 25 HM/MM.

5.2.4 TpeobpasoBaTenb npefHasHadeH Onsi npeobpasoBaHUA MOLLHOCTW NAa3epHOro WM3nyyYeHWs B
ANeKTPUYeCcKUin curHan.

OHepreTMYecKUin 1 cnekTpanbHelA Uana3oHbl Npeobpa3oBaTtens OOMKHBEI COOTBETCTBOBATL 3HEpreTu-
YeCKWM W creKkTpanbHbiM NapamMeTpam U3nyyYeHusa nccneayemoro nasepa.

5.2.5 NHguKaTop OOMKEH UMEeTb YyBCTBUTENBHOCTL, AOCTATOUYHYIO AN MHOWKAUUMN MUHUMAaNbHOIO CUr-
Hana c npeobpasoBaTens.

WHpaukaTop B COBOKYNHOCTM ¢ NpeoBbpa3oBaTtenemM 1 QUCNEPTMPYOLLMM YCTPONCTBOM A0MMKeH BbITh Npo-
rpagyvpoBaH B eQWHWLax AnWH BOMH (HM, MKM).

5.2.6 [onyckaetca BMeCTO OMCMEPTrMpyLLEero YCTPONCcTBa, npeobpasoBaTens U MHOMKaTopa UCNomnb30-
BaTb CNeKTpaneHbIi Nnpubop. B aTom cny4vae B HI Ha cnekTpansHbii npubop JomkHe! ObiTh YKa3aHbl Npegens!
paspeLueHus AByX NMMHWIA unu obpaTHas NMHenHas gucrnepcus B COOTBETCTBUM ¢ 5.2.3.

5.3 MopgroToBKa U NpoBeAeHUe U3MEPEHUN

5.3.1 PacnonaratoT nasep, gucneprupytollee yCTpOWCTBO, NpeobpasoBaTtenb, UHAUKATOP W, MpU HEeob-
XOOMMOCTHW, ocnabuTenb B cOOTBETCTBUKM € 4.2.2.

5.3.2 BknodeHWe n HacTPOMKY AMCNEPrupYOLLEro YCTPoMCTBa n npeobpa3soBaTtens Unn cnekTpansHoro
npubopa Npon3BogAT COMMAacHO PYKOBOACTBY MO 3KCMNNyaTauuyn Ha KOHKPEeTHbIA Tun npubopa.

5.3.3 lNpowu3BoasaT naMepeHne ANWH BOMH NyTEM CYMTBIBAHWA C MHOWKATOPa HOMWMHANbHBLIX 3HAYEHW
CNeKTparnbHbIX NMTMHUIA U3NYYEHWA UCcneayeMoro nasepa.

5.4 MorpewHoCcTb U3MEPEHUM

Mpenen oCHOBHOM OTHOCMTEMNbLHON MOrPeLUHOCTY U3MEPEHNUsT ANUHBLI BOMHbLI M3Ny4YeHUss OomkeH BbiTk
He Bonee +0,05 %.
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6 MeTtoa onpeaeneHusi OQHOMOAOBOIO peXuma reHepauum

6.1 MpuHUKMN n3MmepeHUn

MprHUKMN onpegeneHns OQHOMOLOBOIO pPeXxMma reHepaLunn 3ako4YaeTcs B 3anncn KpMBOM OTHOCUTENb-
HOro pacnpegeneHus NOTHOCTW MOLHOCTW B MOMNEPEYHOM CeYEeHWMW My4Ka W3NYYeHWs W CpaBHeHUW 3anwu-
CaHHOW KpVBOW C TEOPETUYECKOW KPWBOW, MOCTPOEHHON TakMM 0BpasoM, YTO TOYKM 3KCMEepUMEHTarnbHoW U
TeopeTn4yeckon KpuBoW Ha ypoeHe 0,5 oT MakcumManbsHOW MHTEHCUBHOCTU COBMNagaroT.

6.2 O6opynoBaHue

6.2.1 CTDYKTypHaFl cxema yCTaHOBKM OnA 3anncun KpMBOPI pacnpegeneHna NNoTHOCTW MOLLHOCTKU B Ce-
HeHUWN NMy4Ka nany4eHua npueegeHa Ha pucyHKe 2.

1 — na3ep (nasep ¢ konnuMmatopoMm), 2 — ocnabutens; 3 — onTuyeckas cuctema; 4 — npeobpasosaTtens; 5 — perucTpupylollee
YCTPOMCTBO; 6 — YCTPOWUCTBO CKAHMPOBAHWA; 7 — CPEACTBO M3MEPEHMIA OTHOCUTENLHOIO pacnpegeneHns NNoTHOCTU MOLLHOCTH

PucyHok 2 — CTpyKTypHaa cxema yCTaHOBKW AN 3anvMcK KpMBOKW pacnpeneneHns nioTHOCTU MOLLHOCTK B CEYEHMM
ny4yka n3any4yeHus

MpumeyvyaHne — Jlazep C KONMMMaTOpPOM MPUMEHANOT ANA paclWvpeHns guameTpa NasepHoro nydka no
20—30 mm.

6.2.2 OcnabuTtens MOLHOCTY NPUMEHAKT B TEX CNy4asXx, KOr4a MOLHOCTL NAa3epHOro Uarny4yeHusa npe-
BbllLAET AONYCTUMYK BENUYKUHY, YKasaHHyo B HI Ha cpeacTBO U3MepeHU OTHOCUTENLHOIo pacnpeneneHus
NNOTHOCTM MowHocTU. KoaddhuumeHT ocnadbneHnsa ocnabutensa B AnanasoHe M3MeHeHUss MOLLIHOCTM nasep-
HOro M3ny4yeHus B pabo4yen 30He He JOMKeH oTnnyYaTbea 6onee Yyem Ha 2 %. KoadpurumeHT ocnabneHus He
OOIMKEH M3MEHATLCA 3a BpeMa uamepeHus bonee yem Ha 1 %.

6.2.3 ONTMYEeCKy CUCTEMY NPUMEHSIOT B TEXHUYECKM 0BOCHOBAHHLIX Cnydasx, kKoTopasa gomkHa obe-
crevrBaTh NEpPeHoC M300paxeHus nons B 3afaHHOM CEYEeHWUWU My4Ka Nas3epHOro ManydeHWsa Ha MMnocKoCTb
anepTypbl M3MepuTenbHOro npeobpasoeartens.

B kayecTBe ONTUHECKOW CUCTEMbI NPUMEHSIKOT NIMH3bI, 3epKana v apyrue ycTpomcTsa.

MorpeLlHocTb U3MEepPEeHUs, BHOCMMAas ONTUYECKOM CUCTEMOM, A0IMKHA HaxoauTbhea B npenenax +2 %.

6.2.4 JHepreTUYECKUn U cnekTpanbHbIi AnanasoHbl npeocbpasoBaTens JOMKHbI COOTBETCTBOBATL 3HEP-
reTU4ecKUM U CMeKTpanbHbBIM NapamMmeTpam U3nydyeHus uccneayemMmoro nasepa.

JonycTumas norpeLluHocTs, onpeaensemMasi HeNMUHEeNHOCTLI0 XapaKkTepUCTUKM Npeobpa3oBaTtens, JOMmK-
Ha ObITb He bonee +2 %.

BxogHas guacparma npeocbpasoBatens fomKHa ObiTh XKECTKO COeAMHEeHa C HMM, OOSKHa UMeTb Kpyr-
Nyl0 UAWM NPSIMOYTONbHYK YOPMYy C OUamMeTpom unu pasmepom Gonblueil cTopoHbl He bonee 0,1 guameTpa
ny4yKa NasepHOro U3nyyeHus.

6.2.5 YCTpolCTBO CKaHMpPOBAaHWSA OOMKHO obecnedynBaTb NepemMeLlleHne N3MepuTensHoro npeobpaso-
BaTena BMECTe C BXOQHOW Anadparmon nepneHankynapHoO HanpasneHuWo ocu AnarpaMmmbl HAanpaBneHHOCTU
Nla3epHOro nanyyeHus.

[onyckaeTca cKaHMpOBaHWe NasepHOro nyyka no guadgparmMe NpUeMHOR NAowankm W3MepuTenbHOro
npeobpasoBaTens.

6.2.6 Peructpupyrollee ycTpoNCTBO JOMKHO obecneunBaTbe BO3IMOXHOCTb PErMCTPaLumn SreKkTpuYecKo-
ro curHana B guanasoHe namepexusi curnana (0,05—1,0) A, rae A — MakcumManbHOE 3Ha4YeHue curHana.

4
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[onycTvmas norpeluHocTb perMcTpupyroLLero yCTPOMCTBa AOIKHA HAX0OMTLCA B npegenax 2,5 %.

6.2.7 [onyckaeTca KOHCTPYKTMBHOE COBMELLEHWe ONMTUYECKON cucTeMbl npeobpasoBartens, perncTpu-
pyHOLLEero yCTPOMCTBA U YCTPOMCTBA CKAHUPOBAHUA.

JonycTumas norpellHocTh, 0byCcnoBneHHasa HeMMHEMHOCTBLH XapaKTepUCTUKK CpefcTBa U3MepeHUin oT-
HOCWTENBLHOTO pacrnpeferneHnsa NNoTHOCTU MOLWHOCTK Ha ypoBHe (0,5—1,0) A gomkHa HaxoQuTbLCA B nNpefe-
nax =5 % OTHOCWMTENbHO U3MepsieMol BenuyuHbl, a Ha yposHe (0,05—0,5) A — B npegenax 5 % oTHOCK-
TensHo ypoBHA 0,5 A.

6.3 MogroTtoBKka U NpoBeAeHUe U3MEPEHUN

6.3.1 YcrtaHaBnueawT nasep, cpefcrsa W3MepeHn U BCromoraternbHble YCTPOMCTBA U NOAroTaBNvBa-
0T UX K paboTe B COOTBETCTBUU C PYKOBOACTBOM MO 3KCMMNyaTalun Ha KOHKPETHLIA TUn npubopa.

6.3.2 BkmoyaloT nasep M NporpeBarwT ero B TeHeHWE BPEMEHW rOTOBHOCTM, YCTAHOBMEHHOrO B TY Ha
KOHKpEeTHbIM TUN nasepa.

6.3.3 lNpoBoaAT CTUPOBKY, [OBMBAACH NONAaAHUA NMyYKa NA3epPHOro U3NyYeHUs B LEHTPanbHYH YacTb
NPMEMHBIX NNOLWAA0K ONTUYECKON CUCTEMBI, ocrabuTens, Nnpeobpasoeartens (NepneHauKynspHO ero NoBepx-
HOCTH).

6.3.4 BknoyaloT cKaHMpyHLllee U perMcTpupyollee yCcTpoicTBa, NpeobpasoeaTtent U, Npu Heobxoau-
MOCTW, ocnabuTtens MMM YyCTPOWCTBO M3MEPEHWS OTHOCWUTENbHOTO pacrnpefeneHus NIOTHOCTUM MOLLHOCTM,
IOCTUPYIOT ONTUYECKYI0 CUCTEMY OTHOCUMTENBLHO NyYKa n3nyyeHus, 4obuBasch MakCUManbHOro 3Ha4YeHUs CUr-
Hana Ha perncTpuMpyloemM yCTPOMUCTBE, U 3anuchiBaloT pacnpegeneHme nnoTHOCTU MOLWHOCTKW Ha NeHTe pe-
rMCTpUpYHOLLEro yCTpoUCcTBa.

6.4 ObpaboTKka pe3ynLTaToB U3MEPEeHUN

6.4.1 Ha 3anucaHHOW KpUBOW OTMeYaloT TOYKKM Ha ypoBHe 0,5 OT MakcMmarnbHOro 3Ha4YeHus U coeau-
HAKT 3TU TOYKK OTPE3KOM MPSMON, K cepeguHe KOTOpPOro BOCCTaHaBNMBalT NepneHgukynsap.

Touky nepeceqeHUs nepneHanKynspa ¢ NMMHMEen HyNeBoro YpoBHSA CHMTaIOT Ha4anoM KoopauHar.

6.4.2 CTpoaT OyHKLUMOHANBHY 33aBUCUMMOCTb

¥2

F(x)=A-2 7, )

roe x  — Tekylwasa KoopauHaTta, MM,
x = (x0,2; +0,4; £0,6; £0,8; £1,0; £1,2; +1,4; +1,6; £1,8; £2,0;) (oBaguaTb 3HAYEHUN);

A — MakcumanbHOe 3Ha4YyeHWe B MM Ha 3anucaHHOon KpMBOI;I;

r — paccToAHMe OT Ha4ana KOoOopAWHaT OO0 TOYKM Ha KDVIBOF'I pacnpegeneHna Ha ypoOBHE 0,5 ot
MaKCMMarnbHOro aHa4eHund, Mm.

6.4.3 CpaBHMBAKT NOCTPOEHHYIO PYHKLWOHANbHY 3aBUCUMOCTL C 3anvMcaHHOW KpUBOW pacnpegene-
HWS NIOTHOCTW MOLLHOCTW My4Ka nasepHoro nanyvyeHus. OOHOMOLOBEIM PEXMMOM reHepauuy cyuTaeTcs Ta-
KO pexuMm, Ans KOTOPOro 3anvMcaHHas M NOCTPOeHHas 3aBUCKMMOCTHM Ha ypoBHe Bhbilwe 0,5 oT MakcumanbsHoro
3HaYeHWsa OTNMYAKTCA NO BEPTUKANbHOW ocu He bonee yem Ha 10 % OT 3Ha4YeHUA NOCTPOEHHOW KPUBOW, a
Ha ypoBHsix oT 0,05 no 0,5 — He Bbonee yem Ha £10 % oT 3Ha4eHuA Ha ypoeHe 0,5.

HonyckaeTca cMelleHVe BEPLUMH 3anNUcaHHOW 1 NOCTPOEHHOM KpUBbIX He Bonee yem Ha 0,2.

6.5 MorpewHoCcTb U3MEPEHUN

JonycTumas NorpellHocTb onpeaeneHs 0THOCMTENLHOro pacnpefeneHns NnoTHOCTW MOLLHOCTU B ce-
YeHUn nyyka nanyveHus Ha yposHe 0,5—1,0 A pomkHa HaxoaUTbes B npegenax +8 % OTHOCUTENbLHO M3Me-
pPEHHOW Benu4nHbl, a Ha ypoBHe 0,05—0,5 A — B npenenax +8 % oTHocuTenbHO ypoBHs 0,5 A.

PacyeT norpelHocT NpUBELEH B NPUMOXKEHWUN A.
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7 MeTop onpegeneHnAa Konu4yecTtea 4acTtoT U3ny4YeHUA N pacCcTodaHNA Mexay
HAMW B OOHOMOOOBOM peXxumMe reHepauum

7.1 MpuHUKN n3mepeHns

MpyUHUMN ONpeaeneHnsl KOoNMYecTea YacToT U3MyYeHUsl MOdbl 3aKniouaeTcs B pa3BepTKe CneKkTpa — C
MOMOLLbIO CMEKTPOMETPOB C (POTOINEKTPMYECKON PErncTpaLnen, BoiNoNHEeHHbIX Ha Base CKaHWPYIOLWWX MHO-
rony4YeBbiX MHTEP(EPOMETPOB.

7.2 OBopygoBaHue

7.2.1 CTpyKTypHasa cxema yCcTaHOBKW ANS onpedeneHust KonvyecTBa YacToT M3nydYeHus npueegeHa Ha
puUCyHKe 3.

1 — nasep; 2 — ocnabuTens; 3 — ONTUYECKUI U30MATOP; 4 — CNeKTpoMeTp; 5 — ocumnnorpadp

PMCyHOK 3— CTPYKTypHaﬂ CcXema yCTaHOBKK ONnA onpefeneHna Konnyecrtea 4acToT Uany4yeHna

MpumeyaHue — [lazep ¢ KOMMMMATOPOM MPUMEHSOT AMNA pacliVMpeHusa OuaMeTpa NasepHoro nyyka no
20—30 mm.

7.2.2 Tpe6oBaHuA K ocnabuteno — no 5.2.2

7.2.3 OnNTMYecKUin N30NaTOp NpefHa3Ha4vyeH Ana ycTpaHeHus obpaTHOW ONTUYECKON CBA3W MEXOY pe3o-
HaTopom nasepa u cnektpometTpom. OH npegctaBnsaeT cobol NnocrneqoBaTenbHO pacnonoXeHHble nonspuaa-
TOpP W YETBEPTbLBOMHOBYIO MMAACTUHY.

7.2.4 CnekTpoMmeTp NpefHasHavyeH aAna onpeaeneHns KonnmyecTsa 4acToT, Ha KOTOPbIX MPOUCXOQUT re-
Hepauus B OOHOMOLOBOM pPEXWME, M YacCTOTHbIX MHTEpBanoB Mexay Humu. Obnactb yrmoBoW AWMCNepCcUn
CrekTpoMeTpa AOMKHa ObiTh Bonblue, YeM LWMPKMHA OONNEPOBCKOrO KOHTYpA CNeKTpanbHOoW NMUHWUK, Ha KOTO-
PO NPOUCXOAWT reHepaluusa B uccnegyeMom rnaszepe. Pabouas onvHa BOMHbI CNEKTPOMETpa OOIKHA COOT-
BETCTBOBaTL pabo4el ANuHe BOMHbLI Nasepa.

7.2.5 [Ons peructpayuu cnekTpa Ucnonb3yT ocuunnorpad.

7.3 MoproToBKa U NpoBeaeHUe U3MepPEeHUN

7.3.1 PacnonaratoT nasep v cneKTpoMeTp Ha ONTUYECKOW CKaMbe.

7.3.2 BknwuyaloT nasep B CeTb W BLICTABMNAT CMEKTPOMETP TakuMm obpas3om, 4Tobbl ero onTuyeckas ocb
coBnarna C OCbi M3Ny4YeHWs nasepa. YcTaHaBnMBawT ONTUHECKUIA M30MATOP W, Npu HeobxogumocTy, ocnabu-
Tenb, COEANHAIOT 3MNEeKTPUYECKME BbIXOAbl CMEeKTpoOMeTpa C COOTBETCTBYILWMMIM BXogaMu ocuunnorpada
BKITOYAKOT CNEKTPOMETP U ocumnnorpad B ceTb.

7.3.3 HacTpoiKy cnekTpoMeTpa OCYLLEeCTBAKT B COOTBETCTBUU C PYKOBOACTBOM MO 3KCMNnyaTauunu.

7.3.4 V3mepeHune KonuyecTBa 4acToT onpedensiT NyTeMm CHUTbIBAHWUA YUcna MaKCUMMYMOB 4acToT B
04HOM NopsiAKe ¢ 3KpaHa ocuunnorpada.

7.3.5 PaccTtosHne mexgy 4YacToTamu onpefensioT nyTeM WU3MepeHusi pacCTOAHMA Mexay NepBbiMU
MaKCUMyMamMuK pasHblX NOPALKOB HE MeHee Tpex paa.

7.4 O6paboTka pe3ynLTaToB

YacToTHbIN MHTepBan A Mexay coceHUMKW MaKCUMYyMaMK ornpenendatT no CbOpIVIyJ'IE

A= g (2)
I
roe B — obnacTte gucnepcun cnekTpomeTpa Ha JaHHOW AnuHe BOMHbI, MITL;

l;, I, — COOTBETCTBEHHO NMMHEIHbIE PACCTOAHNA MEXAY COCeAHNMM 4YacToTaMn N COCeAHMMU NOpAAKaMMU
crnekTpa, U3MepeHHbIe No Kakoh-NnuBo NMUHEMHONW WKane Ha aKkpaHe ocuunnorpada, M.
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7.5 MorpewHOCTb U3MEPEHNN

OTHOCMTeﬂbHyFD NMorpewHoOCTb N3AMepPEeHAa 4YaCTOTHOIO MHTepBana AA onpenendakwT no cbopmyne

AA —A[I—‘J-B+"—1~AB,

I I
roe AB — norpelHocTh onpeaeneHus o6nact AMCrepcun, ykasaHHas B NacropTe Ha CrnekTpoMeTp;
I - -
A 75| — nOrpelWHOCTL UsMepeHUs NUHeliHBIX PAcCTORHUI Ha akpaHe ocuunnorpada.
2

OTHocUTENbHAasA MorpeLHoCcTb M3MEepPEeHMA YacTOTHOrO MHTepBana HaxoauTtcea B npegenax £10 %.
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MpunoxeHune A
(cnpaBo4Hoe)

PacyeT norpellHOCTU onpeneneHua pacrnpeneneHusa NAOTHOCTU MOWHOCTU B CEYEHUU
ny4ykKa uany4veHus

MorpelwHocTU onpeaenexHns pacnpefeneHns NNoTHOCTA MOLHOCTY B CEYEHMI NMy4yka U3nyYyeHusa onpeaensoT no
thopmyne

2 2 2 2 2 2
Smin = 11,105 + 8% + 83 + 83 + 52 + 53, (A1)
roe 8, — MOrpellHOCTb, 06yCNOBNEHHas HENMHENHOCTLIO XapakTepucTHki Npeobpasosarns npeobpasosatens;
62 — MNOrpewHoCTb, BHOCMMan ONTUYECKON CWCTGMOI;'I;
83 — MOrPELIHOCTb PErviCTPUPYIOLLIETo YCTPONCTBE;
54 — MNOrpewHoCTb M3-3a HETOYHOCTU CHYUTbIBAHNA 3Ha4YeHWUA C 3anucaHHon KpMBOﬁ;
; 2
— i 2

5 NorpelwHoCTe M3-3a HETOYHOCTW NMOCTPOESHMA beHKLlMDHaﬂbHOH 3aBUCMMOCTH F(X) =A.2r :

66 — MNOrpelwHoCTb, BHOCMMan ocrnabutenem.

MOrpeLHocTn 84, 8, 8, 85 ONPenensAlT B COOTBeTCTBMA ¢ 6.2.3; 6.2.4; 6.2.6; 6.2.2.

MNorpewHocTb §, =+ 025 400 %,

rae @ — 3HadeHWe, CYMTbIBAeMOoe C 3anncaHHON KpUBoM, MM, a = 0,5.
85 = \/584
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YK 621.375.826:006.354 OKC 31.260

KnioveBble crioga: na3epbl ra3oBble, METOALI U3AMEPEHUA CNEKTPAlNbHONO CoCtaBa U3ny4eHuA
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